Autophosphorylation and protein kinase C phosphorylation of the epidermal growth factor receptor. Effect on tyrosine kinase activity and ligand binding affinity.
The effect of autophosphorylation and protein kinase C-catalyzed phosphorylation on the tyrosine-protein kinase activity and ligand binding affinity of the epidermal growth factor (EGF) receptor has been studied. Kinetic parameters for the phosphorylation by the receptor kinase of synthetic peptide substrates having sequences related to the 3 in vitro receptor autophosphorylation sites (tyrosine residues 1173 (P1), 1148 (P2), and 1068 (P3)) were measured. The Km of peptide P1 (residues 1164-1176) was significantly lower than that for peptides P2 (residues 1141-1151) or P3 (residues 1059-1072). The tyrosine residue 1173 was also the most rapidly autophosphorylated in purified receptor preparations, consistent with previous observations for the receptor in intact cells (Downward, J., Parker, P., and Waterfield, M. D. (1984) Nature 311, 483-485). Variation in the extent of receptor autophosphorylation from 0.1 to 2.8 mol of phosphate/mol of receptor did not influence kinase activity or EGF binding affinity either for purified receptor or receptor in membrane preparations. Phosphorylation of the EGF receptor by protein kinase C was shown to cause a 3-fold decrease in the affinity of purified EGF receptor for EGF and to reduce the receptor kinase activity. In membrane preparations, phosphorylation of the EGF receptor by protein kinase C resulted in conversion of high affinity EGF binding sites to a low affinity state. This suggests that activation of protein kinase C by certain growth promoting agents and tumor promoters is directly responsible for modulation of the affinity of the EGF receptor for its ligand EGF. The regulation of the EGF receptor function by protein kinase C is discussed.